This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2001 -1 38764 

(43)Date of publication of application : 22.05.2001 



(51)Int.CI. 


B60K 17/356 
B60K 6/02 
B60K 17/04 
B60L 11/14 




(21 Application number : 11-321037 


(71)Applicant 


: NISSAN MOTOR CO LTD 


(22)Date of filing : 11.11.1999 


(72)Inventor : 


AKIBA TORU 




HASHIMOTO TAKASHI 



(54) HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly drive and control 
and electric motor driving rear wheels according to a road 
surface condition. 

SOLUTION: In this hybrid vehicle, larger one of a target 
torque TFB based on a front and rear wheel speed 
difference AN and a target torque TFF based on an 
acceleration pedal depression amount PS is set as a control e 
torque T. A correction coefficient r (0<r<1) is set such that 
the correction coefficient r becomes a small value as an 
acceleration dNR of the rear wheel increases and that the 
correction coefficient r becomes a small value as the 
acceleration pedal depression amount PS becomes small, 
the control torque T is corrected on the basis of the 
correction coefficient r to calculate a motor drive torque 
T*, and the motor 9 is driven according to the motor drive 
torque T*. Because the rear wheels are driven according to 
the target torque TFF based on the acceleration pedal 
press amount PS when starting a vehicle, sufficient starting 
assist is executed. When a slip occurs, the control torque T 

is suppressed small to suppress the slip. Namely, the assist by the rear wheels is responsively 
executed when starting the vehicle, while the assist can be executed according to the road surface 
condition to stabilize vehicle behavior. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ; 

[Claim(s)] ...... j 

[Claim 1] In the hybrid vehicles it was made to drive another side with a motor while driving one side 
of an order ring by the driving source which generates a mechanical energy The target torque of the 
aforementioned motor is computed based on the wheel speed difference of an order ring, and the 
amount of treading in of an accelerator pedal. And the hybrid vehicles characterized by amending 
the target torque concerned according to the acceleration of a motor driving wheel and the 
aforementioned amount of accelerator pedal treading in which are driven with the aforementioned 
motor, and making it drive the aforementioned motor based on the target torque after amendment. 
[Claim 2] The hybrid vehicles characterized by providing the following. The driving source which 
generates a mechanical energy and drives one side of the order rings. The motor which drives 
another side of the order rings. Drive control means which carry out drive control of the motor 
concerned. A wheel speed difference detection means to detect the wheel speed difference of the 
ring before and after the above, and an amount detection means of accelerator pedal treading in to 
detect the amount of treading in of an accelerator pedal, A target torque calculation means to 
compute the target torque of the aforementioned motor according to the wheel speed difference of 
the ring before and after the above, and the amount of treading in of the aforementioned accelerator 
pedal. It is based on the motor driving wheel acceleration detected with a motor driving wheel 
acceleration detection means to detect the acceleration of the motor driving wheel driven with the 
aforementioned motor, and the motor driving wheel acceleration detection means concerned, and 
the amount of treading in of the aforementioned accelerator pedal, and is an amendment amendment 
means to the reduction direction about the aforementioned target torque. 

[Claim 3] The 1 st target torque calculation means which computes the 1 st target torque which the 
aforementioned target torque calculation means increases, so that the wheel speed difference 
concerned becomes large based on the wheel speed difference of an order ring, The 2nd target 
torque calculation means which computes the 2nd target torque which increases, so that the 
amount of treading in concerned becomes large based on the amount of treading in of the 
aforementioned accelerator pedal, The hybrid vehicles according to claim 2 characterized by setting 
up any or the larger one as the aforementioned target torque among ******, the above 1st. and the 

2nd target torque. i • o o 

[Claim 4] The aforementioned amendment meanses are hybrid vehicles according to claim Z or J 
characterized by enlarging amendment width of face of the aforementioned target torque, so that 
the aforementioned motor driving wheel acceleration is large, and enlarging amendment width of face 
of the aforementioned target torque, so that the amount of treading in of the aforementioned 
accelerator pedal is small. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ... .. 

[The technical field to which invention belongs] This invention relates to the hybrid vehicles it was 
made to drive another side with a motor while driving one side of an order ring by driving sources, 
such as an engine and a motor. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of hybrid vehicles, the vehicles it runs 
using the both sides of a mechanical energy with an engine and the electrical energy by the motor 
are known as indicated by JP,8-300965,A, for example. In vehicles given in this official report, in 
case a front wheel is driven with an engine and a rear wheel is driven with a motor, the driving force 
of a front wheel and the slip ratio of a front wheel were detected, and the coefficient of friction mu 
of a road surface is detected based on these correlations. And at the time of start, when the 
coefficient of friction mu detected before the halt is below predetermined value mus. a rear wheel is 
made to drive and it is made to perform the start assistance by the rear wheel by operating a motor 
from the time of start at the time of start on a low mu way. 

[Problem(s) to be Solved by the Invention] However, it sets on vehicles given in the above 
mentioned official report. Since it is made to detect the coefficient of friction mu of a road surface 
based on the correlation of the driving force of a front wheel, and the slip ratio of a front whee and 
is made to control the motor for rear drives based on this coefficient of friction mu, For example, 
when the coefficient of friction mu of a road surface differs between order rings, a rear wheel has 
the problem that control will be performed based on different road surface coefficient of friction mu 
from practice, and suitable rear-drive control of a slip being generated for a wheel etc. cannot be 

performed. . . . . 

[0004] Then, this invention is made paying attention to the above-mentioned conventional unsolved 
problem, and aims at offering the possible hybrid vehicles of carrying out drive control of the motor 
exactly according to a road surface situation. 

[0005] , , , . , 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the hybrid 
vehicles concerning the claim 1 of this invention In the hybrid vehicles it was made to drive another 
side with a motor while driving one side of an order ring by the driving source which generates a 
mechanical energy The target torque of the aforementioned motor is computed based on the wheel 
speed difference of an order ring, and the amount of treading in of an accelerator pedal And the 
target torque concerned is amended according to the acceleration of a motor driving wheel and the 
aforementioned amount of accelerator pedal treading in which are driven with the aforementioned 
motor, and it is characterized by making it drive the aforementioned motor based on the target 
torque after amendment. 
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[0006] In invention concerning this claim 1 , one side of an order ring is ^r ^^Zh a 
called the engine and motor which generate a mechamcal energy and another side .8 dnvwr with a 
motor. At this time, based on the wheel speed difference of an order nng and the amount of 
treadine in of an accelerator pedal, the target torque of a motor is computed, further this target 
orpue fs amended based on the acce.eration of a motor driving wheel and the < jmo^ of J-dm. m 
of an accelerator pedal which are driven with a motor, and a motor drives it according to the 

^tin^r,^. is set up according to the wheel speed difference of ^ ordering 
the state of a road surface, and the amount of treading in of an accelerator pedal a will dnve 
according to the state and the amount of accelerator pedal treading in of a road surface At 
moreoverthis time [ therefore, ] Since target torque is amended based on the 
motor driving wheel, and the amount of treading in of an accelerator pedal When the amount of 
Tread ng in of an accelerator pedal is judged as the operator not need.ng the torque by the motor so 
^^irU^poncfn. Jthe generating situation of a slip of a motor dnving wheel accordmg to 
an operator's intention, it becomes possible to control the generating torque of a ™tor. 
[0008] Moreover, the driving source which the hybrid vehicles concerning a cla.m 2 g "erate a 
mechanical energy, and drives one side of the order rings. The motor ^J^^^^ A 
the order rings and the drive control means which carry out drive control of the motor concerned A 
whee ^Peed difference detection means to detect the whee. speed difference of the , rmj : before and 
after the above, and an amount detection means of accelerator pedal tread.ng in to detect the 
amount of treading in of an accelerator pedal. A target torque calculation ££™ * * e 
target torque of the aforementioned motor according to the wheel speed difference ^ *an r « 
before and after the above, and the amount of treading in of the aforementioned accelerator pedal 
A motor driving wheel acceleration detection means to detect the acceleration of the motor driving 
wheel driven with the aforementioned motor. It is characterized by having an amendment 
amendment means in the reduction direction for the aforementioned 

motor driving wheel acceleration detected with the motor driving wheel acceleration dete C t,on 
means concerned, and the amount of treading in of the aforemenfoned accelerator pedal. 
[0009] In invention concerning this claim 2. one side of an order nng is driven by the dnving ^source, 
and another side is driven with a motor. At this time the target torque which^ should I be generated in 
a motor by the target torque calculation means based on the wheel ^2^^^ 2tt»r 
ring and the amount of treading in of an accelerator pedal is computed. ™™ 
amended by the amendment means and amends target torque with an amendment mean * b « e ^ 
the acceleration of the motor driving wheel driven with a motor, and the amount of treading in of an 

WulThere^e based onT road surface situation and the amount of accelerator pedal treading in, 
TnlJZlZe by computing target torque based on the wheel speed difference at***-™* 
i e.. a road surface situation, and the amount of treading in of an accelerator ^^[^H^in of 
; ime __ target torpue - the acceleration of a motor driving wheel, and the amount of treading in of 
an LceleraC ped q a. - being based - the reduction direction - an amendment - the genera^n 
torque of a motor will be suppressed by things according to the generating situation of a slip based 
on the acceleration of a motor driving wheel, and when the amount of treading in of an accelerator 
pedal is judged as an operator not needing torque so much small, the generating torque of a motor 

Toon] ThThyb 5 ^ vehicles concerning a claim 3 moreover, the aforementioned *«^*^» 
calculation means The 1st target torque calculation means which computes th 

which increases, so that the wheel speed difference concerned becomes large &d 
speed difference of an order ring, The 2nd target torque calculation mem ^ h J°L^^^ 
target torque which increases, so that the amount of treading in concerned beco mes « ~sed on 
the amount of treading in of the aforementioned accelerator pedal. It ,s charactenzed by setting up 
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any or the larger one as the aforementioned target torque among ******, the above 1st. and the 

W^£ES£n oonoerning this olaim 3, with a target torque "Iculation mean ^Jtt-Tjrt 
torque is computed based on the wheel speed difference of an order nng, 

is set as such a big value that a wheel speed difference mcre.se.. Moreover the 2nd target orque 
is computed based on the amount of treading in of an accelerator pedal, this 2nd target torque is 
set aT^uch abfg value that the amount of treading in of an accelerator pedal increases ..and any of 
the 1 st target torque and the 2nd target torque or the larger one isset up > as ; target tojue. 
[0013] Although a motor will drive after departing when controll.ng based on the s targ e torque 
Lsed on the wheel speed difference of an order ring s.nce the wheel s P eed ^' ff j^^^ 
to-front rear wheel from which followed, for example, vehicles departed at the time of start occurs 
Since any of this 1 st target torque and the 2nd target torque based on the amount of tread-ng ^ of 
an accelerator pedal or the larger one is set up as target torque According to the 2nd targe .torque, 
a motor will drive at the time of start, and it becomes possible to obta.n suff.cent start assistance 
by the motor driving wheel at the time of start. 

[0014] Furthermore, the hybrid vehicles concerning a claim 4 are ^characterized I by ^r the 
aforementioned amendment means enlarging amendment width of face of the af ° remen ^ oned target 
torque, so that the aforementioned motor driving wheel acceleration is large, and enlarging 
amendment width of face of the aforementioned target torque, so that the amoun : of tread-ng ,n of 
the aforementioned accelerator pedal is small. By invention concerning this claim 4 ^w.t an 
amendment means, since target torque is amended by the smaller value. ^•X^ZTl^ 
torque of a motor decreases, generating of a slip is suppressed so that pes s.b.lity that ™^ dnv,ng 
wheel acceleration will be large and a slip will arise in a motor dnvmg wheel becomes ^Mmot 
amendment width of face of target torque is enlarged so that motor driving wheel arolwrtor us 
large. Moreover, when considering that the operator does not need torque so muchbase on the 
amount of treading in of an accelerator pedal since target torque "™ n *^.^™^^ 
and the generating torque of a motor decreases so that the amount of tread.ng in of an accelerator 
pedaTbecomes small, the generating torque of a motor is amended by the 

generating torque of a motor driving wheel is suppressed small, and it .s avoided that the ass.stance 
by the motor driving wheel is performed more than required. 

[Effect of the Invention] According to the hybrid vehicles concerning the claim 1 of this invention, it 
is based on the wheel speed difference of an order ring, and the amount of tr ead.ng _.n of an 
accelerator pedal, the acceleration of a motor driving wheel and the amount of reading m of an 
accelerator pedal which compute the target torque of a motor and d, ™e th.s targe £ torque with a 
motor further - being based - an amendment, since it was made like A motor can be dnven 
accord g to the intention of a road surface situation and an operator, and the a 
cf a slip of a motor driving wheel, the assistance by the motor dr.v.ng wheel can be performed w.th a 
sufficient response, and the stable vehicles behavior can be secured. situation 
[0016] Moreover, while being able to drive a motor based on the '"tent, on of a ^J^f ^ at,on 
and an operator by computing target torque based on the wheel speed difference of an order nng, 
and the amount oftreading in" of an accelerator pedal according to the ^J^^^™ 
claim 2 target torque - the acceleration of a motor driving wheel, and the amount of tread.ng in of 
accelerator pedal - being based - the reduction direction - an amendment, since ,t was made 
ZTs^es^L generating torque of a motor according to the generating : situation , of a s.,p 
of a motor driving wheel, and suppressing the generating torque of a motor accord.ng to an 
operator's intentfon According to the intention of a road surface situat.on and an operator a motor 
can be driven exactly, the assistance by the motor driving wheel can be performed wrth a sufficent 
response, and the stable vehicles behavior can be secured. 

[001 7] Moreover, according to the hybrid vehicles concerning a cla.m 3, s.nce any of the 1 st L based 
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on the wheel speed difference of an order ring ] target torque and the 2nd target based on 

the amount of treading in of an accelerator pedal or the larger one 

sufficient start assistance by the motor driving wheel can be driv^wheel 
Furthermore, amendment width efface of target torque ,. enlarged £ mofj ^nvmg wheel 
acceleration is large according to the hybrid veh.cles concerning a claim ^? mad6 
enlarge amendment width of face of target torque so that the amount of treading . ' °J a n 
accelerator pedal was small, whi.e bein, ^^^^ " — 7 
that a slip will arise, to motor driving wheel *™tf[°Zeed for an operator's torque - 

*~t g n^ 

by the motor driving wheel is performed with things 

front-wheel Ifloor line and 1FR drive by this. The electrical energy ^^.^^^ ws 
drives with this engine 5 in the aforementioned engine 5, and is generated n .t ^ s .:°^°' r ^ h ^ 
obtained with this generator 6 is stored in accumu.ation-of-electnc.ty equ.pment 13 through the 

below-mentioned control unit 10. m^+^r Q through the 

[0019] On the other hand, rear wheel 1RL and 1RR are connected w,th the mot or 9 *rouj^the 
wheel driving shaft 7 by the side of a rear wheel, and the final reduction gear 8. Drive control is 
ca^d out by th > centre, unit 10. the power of a motor 9 is transmitted to rear wheel RL and 1RR 
through a final reduction gear 8 and the wheel driving shaft 7, and rear wheel 1 RL and 1 RR drive th.s 

ffl M™ wheel speed sensor 1 1fioor line which detects the ^^^^S^'' 
11FR, 11 RL, and 1 1 RR are prepared for the proper place of vehic es. and the ™™"*"**™ for . 
sensor 1 2 which detects the amount of treading in of an accelerator pedal " 
And the detecting signal of each [ these ] sensor is outputted to a control This 

10 is constituted including a microcomputer etc computes rota ^f^ d jj^^^^ 
order ring based on the detecting signal of the aforementioned wheel ^^ a ^ ^^r^Sng in 

1 1 RR, and computes controlling torque T of a motor 9 based on ^^^^f^^i "s 
from this rotational-speed difference deltaN and the accelerator pedal sens , 0 % 1 ^ ^™ n ? or ^' * 
based on wheel speed sensor 1 1 RL of a rear wheel, and the detecting signa of 1 1 RR and s he 
acceleration dNR of a rear wheel. It computes and is this rear wheel accelerat.on dNR Based on the 
amount PS of accelerator pedal treading in, a correction factor r 

torque T* based on this correction factor r and controlling torque T. It computes and drive 
E^lSS^ ^f^S^^ showing the out,ine composition of a control unit 
O TheS signa. of whee. speed sensor 1 1floor line of a iW^^J^J?^ 
is inputted into the front-wheel speed operation part 21, and ' computes the whee speed of a front 
wheel based on these in the front-wheel speed operation part £1 into the rear 

1 1RI of a rieht-and-left rear wheel and the detecting signal of 1 1 RR are inputted into trie rear 
JS£KS!^22. and compute the whee. speed of a rear wheel ased on these ,n the 
rear wheel speed operation part 22. And in the front rear wheel **** ^^^^^ 
difference deltaN of an order ring is computed based on the wheel speed of the front wheel 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web.cgi_ejje 



05/16/03 



Page 5 of 8 



computed by tha speed operation operation part 21 and 22 of a front wheel and a rear wheel, and a 

^Moreover, t is inputted into the rear 

d^a 1 r^^^^^ 
^20^=^0^ 

target torque TFB based on speed-difference deltaN of an order ring in th.s target torque 
operation part 25 according to the control map shown in d^wjng_3 acce |erator 

^1^,2^^^ 

oroue TFF in the tar S et torpue ^J^ZT^ZZ in Z^ZT^s 

^^^^ 

stored in a predetermined storage re ? on, for example, the targe, _torqu • TFF ™ L 

is threshold PSO. If it exoeeds. the target torque TFF ,s set up so that rt may become 
^^"acceleration dNR computed by the rear wheel 

and the control map shown in aforementioned dj^ngj, .s rear wheel federation «n 

S.^c=ot%Td^ 
~s^to^^ 

compulsorily. It is set up. efl p+; A n 97 and motor driving 

[0027] And controlling torque T set up in the controlling torque setting ^^^^^rfon 29 
torque [ which should be generated with a motor 9 in the motor driving torque capiat on se 
base on the correction factor r computed by the correction-factor operation part ^2 ]T* ft 
computes, it sets in the motor-control section 30. and is motor ^ g ^\ en^X^tB^ 
energizing voltage of a motor 9 which may be generated is calculated, and coil energizing 

control of a motor 9 is performed based on this. front-wheel speed operation 

[0028] A control unit 10 corresponds to drive control means, and the front wheel speeo op 
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nart 21 the rear wheel speed operation part 22, and the front rear wheel **** operation part 23 

rres^to 63 ;;^:. ^ ^^i^^^^z^^b 

corresponds to the amount detection means of accelerator pedal treading in. ■ n g * ff 

the amendment means. . , • n • P y D |ained with the 

mnOQl Next ooeration of the form of the above-mentioned .mplementat.on is expiainea wixn xne 

ESSS Th, flow chart shows the procedure of rj ^ PS 

os-r^^ 

4 stored in a predetermined storage region (Ste S2 1 For the w va|ue ^ the 

amount ES of accelerator pedal treading in is threshold PSO. It is set . as sucn a g 
amount PS of acceptor peda, Jreadint .in ^^^^^pSS^v-* 
S^erto e^:-- Son ^1™^, Jwt.ee, speed sensor , .floor-line- 
KTSSTJ-d^ front wheel and a rear wheel is g^^ft^^EST. 

torque TFF is set up as controlling torque T (SteP S6) f * -s not TP^ ^ 
and TFB will be set up as controlling torque T (Step S7). That is, any witn xne 

wheel, and the rotational speed of this rear ^^S^"?!! 
computes (Step S8). And this rear wheel acceleration dNF B ased on the a™u 



fu033] Andlhe multiplication of this correction factor r and the ^^J^S^Z 
S7 is carried out. and it is motor driving torque T*. It computes (Step SI 0) this 

W^v^ttS- - 2£ SSM difference wil, ansa -er ^ into an 
accetator pedal when it follows, for example, vehicles ^Z^lZZTX^tX' 

h^sCer^^^ 

i^^s^si. « sm^»?SHs :^to 

value comparatively near "1 ." Therefore, motor driving torque T* It becomes a value accord.ng 
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the target torpue TFB mos*. and the driving ^^^rZrZtZt^ZTnt PS 
pedal treading in is transmitted to rear wheel I RL and 1 RR The 3 rear wheel will back 



K^d vehic,ea depart from this stats and ^^e ^ee, speed dtfferenc, .dNR* 

5=X*5^5 - rwC Cl d^rnirrTapond an'd . motor S 
WXlZ* they are the amount PS of accelerator peda, treading in and the -d- wheel «eed 
difference dNR henceforth. It responds and is ^^^^f^-^ZZ so that 

=:^rrt%^ 

rect^r^^ 

rear wheel 1RL and 1RR. idling will be avoided and the ass.stance by the rear wheel w,.l 

start conversely (i.e.. when motor torque is se donv needed X£™ * « j£ aoc^eraSon dNR 
treading in serves as a comparatively small value. At this time, rt is the rear wnee 

avoided that the assistance by the rear wheal is performec more than performing 
[0040] Moreover, even if the amount PS of ~*^»^ ^ 5 ftts the rear wheel 

slope start, it needs sufficient motor torpue. In , *. case, „ shown ^ ^ __ ^ 
acceleration dNR. Since a correction factor r is set as a Dig vaiu 

be performed automatically. 4A ,u 0<a i cnP pH difference deltaN of order, 

X^i^T^ SS1=5^ and the amount PS 
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of accelerator peda, treadin* in - bein g based "^^Zl^ 
was made like It becomes possible to oontrol a motor 9 finely aocord ng to a 

an operator's intention, and the ___£ ff ne Jehloltehavior at the' 

able to obtain the assistance by enough rear wheels, the staDinxy 01 

time of a run can be raised. running function 

[0042] In addition, although the case where the motor J has ^^ on function at the time 
was used was explained, it is made to generate ele ^^^' ^^u ipment whic h does not 
of braking, and you may make it store ,n the ^mutabon ^^^^ omwMon using 
illustrate this electrical energy. e.ther .n the gestalt of the a ^ " Moreover, although the 

the motor 9 which has a regeneration function and a power running fun* ran. M ° r «°™ • * 

necessary is just made to perform a setup ^^^"^^^^d TFF and a correction factor r 
[0043] Moreover, although the case where the target torque Irb ana i rr drawin g5 . it 

Lre set-up was explained ^^s^t^^T^ a1^.*XS^nd you 
r°mTe ^e^ne^a* oUne ^~«oned implementation based on this. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] , ooerat jon of this invention. 

g£&l it is a oontrol map for saarching for tha targat toroua TFB from whaa, spaad diffaranoa 

a control map for oaloulating tha targat toroua TFF fron, tha amount PS of 
accelerator pedal treading in. f ^ nr r 

rDrawing 5] It is a control map for setting up a corrector . fac :or r cQntro| 

r^winVo] It is the flow chart which shows an example of the procedure ot 

processing in a control unit. 

[Description of Notations] 

1floor-line-1RR Wheel 

5 Engine 

9 Motor 

10 Control Unit 

11floor-line-11RR Wheel speed sensor 
1 2 Accelerator Pedal Sensor 



[Translation done.] 
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